The influence of academic examinations on immunity and lung function was investigated in 64 adolescents to determine if stress-related changes would differ between healthy and asthmatic students. Blood samples were collected on three occasions: 1 month prior, during, and 2-3 weeks after exams. Leukocyte subsets were enumerated, and in vitro assays were conducted to assess lymphocyte proliferative and cytolytic responses and neutrophil production of superoxides. Examinations elicited significant changes in several lymphocyte subsets and marked alterations in the three functional measures in all students. However, the magnitude and pattern of change did not differ between healthy and asthmatic students. Similarly, neither mild nor more severe asthmatics showed an exam-related decrement in lung function, as reflected by peak expiratory flow rate. This research validated that examinations are a salient cause of altered immune responses, but indicates that there is not a concomitant aggravation of inflammatory disease in well-managed asthmatics. ᭧
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The impact of academic examination on cellular immune responses has now been documented in many different subjects populations, including undergraduate, nursing, dental, and medical students (Dorian et al., 1982; Halvorsen & Vassend, 1987; Jemmott et al., 1983; Kiecolt-Glaser et al., 1984; Kiehara, Teshima, Sogawa, & Nakkagawa, 1992) . Changes in several in vitro immune responses, such as lymphocyte proliferative and cytolytic activity, have been demonstrated repeatedly following this type of stressful life event (Dobbin, Harth, McCain, Martin, & Cousin, 1991; Workman & La Via, 1987; Glaser et al., 1985; Glaser, Rice, Speicher, Stout, & Kiecolt-Glaser, 1986) , although in general the health significance of these immune alterations remains to be determined. One finding indicative of clinical implications was the demonstration that academic stress could impair the effectiveness of hepatitis vaccines to elicit antibody responses in a subgroup of medical students (Glaser et al., 1992) . The following study was designed to extend the consideration of health relevance by investigating the physiological impact of academic examinations in individuals with a chronic illness, asthma. Presumably even modest exam-induced changes in immunity might be of greater significance in asthmatic individuals than in healthy students.
One difficulty in evaluating the meaning of immunological alterations described in some prior studies is that the functional assays were conducted without regard to changes in cell numbers. For example, an observed decrease in cytolytic activity could reflect a parallel reduction in the number of natural killer cells (Glaser et al., 1986) , rather than an actual change in the functional capability of each cell. Alternatively, Glaser et al. (1987 Glaser et al. ( , 1990 suggested that changes in lymphocyte responses were due to decreases in interferon production and decreased interleukin-2 (IL-2) effectiveness with fewer cell receptors for IL-2. In the following research we enumerated leukocyte subsets while simultaneously comparing three functional measures-lymphocyte proliferation, natural killer cell (NK) cytotoxicity, and neutrophil superoxide production. The proliferative and cytolytic responses of lymphocytes have been widely utilized
